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INTRODUCTION

42
In the last 30 years the panmictic European eel Anguilla anguilla (L. 1758) population (Als et 43 al., 2011) has experienced declines across its range (ICES, 2013) , the causes of which are not 44 fully understood (Kettle et al., 2011) . An important precursor to any effective management of 45 the existing population is to identify bottlenecks to critical life history stages. As a result of 46 this decline, the European Union enacted legislation (EC Reg 1100/2007) to ensure increased A. anguilla escapement of the freshwater feeding lifecycle stage, the aim being to raise the 48 biomass of potential semelparous spawners leaving continental waters for the spawning 49 migration; the presence of newly hatched larvae in the south west Sargasso Sea in the western 50 Atlantic reveals that to be the spawning area of the species (Schmidt, 1923; Kleckner & 51 McCleave, 1988). The growth phase for A. anguilla in continental waters ends with a 52 transition called the silvering process (Tesch, 2003; Durif et al., 2005) , following which A. 53 anguilla residing in freshwater begin migrating towards marine waters. The downstream 54 migration patterns in A. anguilla are thought to vary across localities (Vøllestad et al., 1994; 55 Breukelaar et al., 2009) . The majority of the information on silver stage A. anguilla migration 56 comes from commercial fishing data (Durif & Eile, 2008) and consequently details of silver 57 stage A. anguilla behaviour as they transit from freshwater to saltwater are poorly 58 understood.
59
Tracking technologies allow detailed studies of individual migration behaviour in 60 freshwater and inshore marine environments (Aarestrup et al., 2010; Davidsen et al., 2011; 61 Verbiest et al., 2012) . Several studies have revealed impacts of hydropower impoundment 62 and fisheries on riverine survival of migrating silver stage A. anguilla (Winter et al., 2006; 63 Travade et al., 2010) . The freshwater -marine transition represents an important life history 64 stage for diadromous fishes. During the transition they experience fundamental physiological challenges at the freshwater -saltwater interface and there is evidence of increased mortality risk from predators as migratory fishes enter sea water (Aarestrup et al., 2010; Davidsen et 67 al., 2011; Aarestrup et al., 2014) . In common with other diadromous fishes, migrating silver 68 stage A. anguilla pass through productive estuarine habitats which often have large numbers 69 of avian, mammalian and fish predators. Predation pressures in such habitats may be high on 70 migratory fishes, for example Keller (1995) (Verbiest et al., 2012; Aarestrup et al., 2010) . However these studies were conducted in 78 catchments impacted by hydropower and fisheries thus it is it difficult to disentangle natural 79 mortality from anthropogenic mortality resulting from hydroelectric power generation or 80 fishery pressure. Furthermore the migration of male A.anguilla, which migrate at a smaller 81 size than female A. anguilla (Poole et al., 1990) , is particularly poorly understood. Previous 82 studies have focused solely on the behaviour of females (which are preferred for tagging as a 83 result of being large relative to tag size) and as a result, field data on the downstream 84 migration of smaller sized female and male A. anguilla is lacking. The aims of this study 85 were to (i) determine the progression rates and migration behaviour of small silver stage A.
86
anguilla through sequential catchment compartments; (ii) elucidate migration influences and 87 how they may differ between catchment compartments; (iii) quantify escapement success of 88 tagged individuals through freshwater and coastal sea lough habitats. breaches were recorded during range tests.
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MIGRATION DESCRIPTORS
150
The ALS array was used to examine behavioural differences in migration patterns of A. detected at ALS6-7 indicating successful passage through this zone (Fig. 2) . Thus, overall (χ² = 10.31, df=1, P <0.001) (Fig. 2) . 
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MIGRATION INFLUENCES
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MIGRATION INFLUENCES
305
An important environmental influence initiating migration in both freshwater and transitional 306 compartments was increased water discharge. Increased discharge has been identified as 307 initiating downstream movement in A. anguilla (Vøllestad et al., 1986; Feunteun et al., 308 2000). In the study presented here, this effect was clearer for A. anguilla migrating through In this study, most (94%) migratory movements of tagged A. anguilla occurred during the 327 night, even when moving through the relatively turbid lower reaches of the river and estuary.
328
Resident A. anguilla tracking studies have also shown activity peaks at night (Hedger et al., 329 2010 , Walker et al., 2014 . This pattern for smaller females and male A. anguilla has been 330 found in other studies in freshwater (Vøllestad et al., 1986; Tesch, 2003) and for coastal 331 marine habitats in large female A.anguilla (Davidsen et al., 2011; Aarestrup et al., 2008, 332 2010). Predation has long been implicated as a major selective force in the evolution of 333 several behavioural characteristics of animals (Lima & Dill, 1990) . The migration influences 334 noted in this study are probably an evolutionary response to predation pressures. Anguilla
335
anguilla are an important food source for predators (Keller, 1995; Knöesche 2003; Britton et al., 2006; Lundström et al., 2010; Béguer-Pon et al., 2012 
